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Beaver populations are making a comeback
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No one reallv knows how many beaver are currently in MA!

Figure 1. Beaver harvest by county (1978-2014) and statewide beaver population estimate (1994-2001)
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Beaver are ecosystem eng




Hierarchical luxtaposition of functionally different

scale A segments modifies network-scale
e a Ve r processes, working as bottom-up
processes. Segments vary over
River space and time,
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Heterogeneity over time
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What are the Water Quality Implications?
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We can see this as water moves through a BCE

Beaver dam
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Decline in DO affects nitrogen

CCBP Outflow Concentration (mg L™)
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Beaver pond has lower DIN and higher DON than channel
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Algal bloom in the intensively
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NEW Beaver
Created Ecosystem
(June 2025)
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Edge of new
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Climate variability
(temperature, flow)
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Midge Larvae (Chrinomids) "Cultivate” the sediments
(ecosystems engineers part 2!)
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Background

SEM insoluble

‘non-biting midge

Thorat, L., Joseph, E., Nisal, A., Shukla, E., Ravikumar, A., &
Nath, B. B. (2020). Structural and physical analysis of under-
water silk from housing nest composites of a tropical chiro-
nomid midge. International Journal of Biological
Macromolecules. doi:10.1016/j.ijbiomac.2020.07.07
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Imaging study of
burrows
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Stable isotope
analysis of larva

C/N isotope biplot of insects
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From Nutrients to
Emissions: Dissecting
the Eutrophication-

Greenhouse Gas Nexus
In Beaver Pon
Mesocosms

Reese LeVea, PhD student
NRESS, Water Systems Analysis Group, UNH
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Mesocosms arranged in a

general |

Study setup
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3 Main Fates of NO3
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NO3 concentration adjusted for Cl loss — mostly

retained
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10 to 25x Increase in dissolved N20O
Concentration

Time Series of N20_mgN/L by Sample Site
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‘ect on CO2 Concentration

Time Series of CO2_mgC/L by Sample Site
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Greenhouse gas responses as CO2-equivalents
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Conclusions

* Beaver Created Ecosystems are dynamic in the landscape, and their
function through succession is poorly understand.

* And very abundant!

* Excellent at removing nitrate, but maybe not total N
e Source of DON, NH4

 Denitrification of nitrate removes N permanently, but comes with greater
N20 (a strong greenhouse gas)

* But if nitrate introduced, may lower CH4 emissions enough so benefit of N
removal outweighs cost of greater GHG emissions

 Position of the BCE in river system will affect function
e High N input from suburban area, or fields?
e Are other BCE upstream?

* In addition to water storage, sediment storage, habitat including during
drought. E Coli sources? Mobilize Mercury?



Study Site

Cart Creek, Byfield, MA
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